This study investigates the role of search context played in university students' online information searching strategies. A total of 304 university students in Taiwan were surveyed with questionnaires in which two search contexts were defined as searching for learning, and searching for daily life information. Students' online search strategies were evaluated by the "Online Information Searching Strategy Inventory" (Tsai, 2009b) . The results of paired t-tests indicated that university students' online search strategies utilised for searching daily life information were significantly better than those utilised for learning activities, especially in behavioural and metacognitive strategies. This study also drew a subsample of 20 students from the participants for in-depth interviews, to explore further the reasons for these findings. We suggest that educators need to pay more attention to helping students develop online search strategies for academic activities. In addition, only female students' metacognitive strategies were significantly different between search contexts. There may be an effect of the interaction between search context and gender on students' online searching strategies. Based on the above, suggestions are provided for future design and implementation of online information searching activities.
Introduction
Integrating information technology into teaching has been promoted in universities for decades. Searching information on the Internet has become a common learning activity in university teaching in all subject domains. Students are often required to search information via the Internet in order to finish and turn in their homework or research projects (Fleiszer & Posel, 2003; Levine, Bebermeyer, Chen, Davis & Harty, 2008; McGreevy, Shaw, Burn & Miller, 2009; Phelps, Fisher & Ellis, 2006; Tekinarslan, 2008) . However, online information searching and processing is a complex cognitive process involving multifaceted cognitive and metacognitive strategies (Hill, 1999; Marchionini, 1995; Tsai & Tsai, 2003; Tsai, 2009b) . Many prior studies (Bos, 2001; Debowski, 2001; Dias, Gomes & Correia, 1999) reported that students often had disorientation problems and were not be able to evaluate online information critically. Recent research (Bond, Fevyer & Pitt, 2006; Chu & Law, 2008; Walraven, Brand-gruwel & Boshuizen, 2008; Phelps et al., 2006; Tekinarslan, 2008) indicated that even graduate students and adult learners also had troubles with specifying search terms, judging search results, judging source and information as well as regulating the search process. Tsai and Tsai (2003) proposed a three dimensional framework for analysing searching strategies. Following this study, an instrument was developed by Tsai (2009b) and metacognitive domain strategies were regarded as the most critical strategies to determine search outcomes. Laxman (2009) also conducted a baseline study for students' information literacy proficiencies. Tsai, Hsu & Tsai (2012) further observed searching strategies from a perspective of implicit versus explicit strategies framework. They found reading time and evaluation strategies were important predictors and therefore suggested a further examination on implicit strategies. On the other hand, Laxman (2010) found that training for Internet information searching strategies was required for students' ill-structured problem solving. Topics or contexts of online enquiries could be one of the factors that influence students' use of online information searching strategies. In order to help students utilise effectively and critically online information for learning, educators and information literacy librarians must understand how students search online information, profile students' online information searching strategies and examine the factors influencing their search strategies.
Prior research
Online information searching strategies have been explored in several prior studies that examining factors influencing search strategies or behaviours. For example, Rieh (2002) found that topic interest affects users' acceptance of a web document. Others indicated that students' cognitive styles (Kim, 2001) , Internet self-efficacy (Tsai & Tsai, 2003) , web experience (Thatcher, 2008) and epistemological beliefs (Tu, Shih & Tsai, 2008) played important roles in students' online searching strategies. Corredor (2006) reported that students' prior domain-specific content knowledge influences goal setting process and general prior knowledge influences content use. However, searching strategies are dependent on the nature of tasks or the contexts (Thatcher, 2008; Tu, Shih & Tsai, 2008) . Recently, Laxman (2010) found that different levels of searching strategies might be required for well and ill-structured problem solving. Not many studies have been conducted to directly examine the role of searching contexts for the students' searching strategies.
Gender is always an important research issue for Internet usage (Chou & Tsai, 2007; Keasar, Baruch & Grobgeld-Dahan, 2005; Li, 2005) . Regarding gender differences in online search strategies, Large, Beheshti and Rahman (2002) found that boys were more active searchers than girls in formulating more queries, clicking on more hyperlinks per minute, and following up on more hits, spending less time viewing individual pages and jumping pages more frequently. Roy and Chi's (2003) study showed that eighth-grade boys were successful searchers because of their horizontal search move and they tended to filter information at an early stage in the search cycle; whereas vertical search moves were more typical of girls and they were more linear and thorough navigators. Tsai (2009b) examined high school students' online search strategies and reported that male students had better behavioural and procedural strategies than females, but no significant difference was found between their metacognitive strategies. However, the interaction between gender and search contexts has not been particularly examined in the prior literature. Therefore, the present study also tried to explore whether male and female students utilise online searching strategies differently in different search contexts.
Theoretical framework
In order to profile the cognitive and metacognitive strategies used by students while searching information on the web, Tsai and Tsai (2003) proposed a framework for analysing students' online information searching strategies. In this framework, search strategies were divided into three domains: behavioural, procedural and metacognitive domains. The behavioural domain described skills required for basic Internet manipulation and navigation. The procedural domain concerned with content-general searching approaches on the Internet. The metacognitive domain indicated skills involved in higher-order and content-related reflective activities on the Internet. In addition, seven aspects of web search strategies were identified under these three domains: According to this framework, Tsai (2009b) further developed an instrument, the Online Information Searching Strategies Inventory (OISSI), in order to evaluate students' online search strategies in a large scale with good validity and reliabilities. The present study, based on this framework and using the OISSI instrument, aimed to explore the role of search context in university students' online information searching strategies and also examine gender differences in university students' online search strategies.
Purpose
The purpose of this study was to examine the role that online searching context played in university students' online information searching strategies. In particular, this study attempted to compare university students' online information searching strategies utilised in a learning context, with those utilised in a daily life context. Therefore, two search contexts were defined in this study: Context A means to search information on the Internet for learning, for example, doing homework via an online searching task; Context B refers to search information on the Internet for entertainment, for example, searching for news of a famous Taiwanese pop singer via the Internet. The research questions for this study include: Is there any significant difference between university students' online information searching strategies utilised in context A and those utilised in context B? If yes, in which domain or aspect of search strategies do the differences exist? Furthermore, do the differences in search strategies come from both male and female students?
Method
This study compared university students' online information searching strategies utilised for learning contexts and for daily life contexts. This study applied a two-stage research design. In the first stage, to answer the research questions listed in the above section, this study used a survey including an instrument, Online Information Searching Strategies Inventory (OISSI) (Tsai, 2009b) , to examine university students' online information strategies in two search contexts. Two search contexts, as aforementioned, were defined and specified in the questionnaire. A total of 304 university students majoring in information management at three technological universities in Taiwan were surveyed. Following the quantitative analysis of the data, this study further conducted the second-stage qualitative analysis of the differences between the two contexts found in the quantitative analysis. In the second stage, an additional sampling of 20 students (10 males and 10 females) was drawn from the initial sample, and indepth interviews were conducted to better understand and further examine the various possible reasons for the first stage findings.
Sample
The sample of this study was drawn from three technological universities in north Taiwan. A total of eight classes including 304 undergraduates received a questionnaire and served as a pool of follow-up interview subjects for this study. All of the students were majoring in information management and their average age was 21.8 years. They self-reported an average online time of 28 hours/week. Therefore, the samples were Internet experienced users with similar educational backgrounds. Thus, they were suitable for responding to the survey items, including those of assessing their strategies for online information searching. Finally, 296 valid questionnaires were used for data analyses. All activities were conducted in Chinese and translations were made by the authors.
Instrument
This study used the Online Information Searching Strategies Inventory (OISSI) (Tsai, 2009b) to evaluate the participating subjects' online search strategies in both search contexts. The OISSI included 25 items to examine the students' online search strategies by the following seven subscales with corresponding sample items. According to Tsai (2009b) , the seven subscales are consistent with the seven aspects reviewed above.
• Control (CON): Sample item: "I know how to utilise advanced-search functions provided by search engines." • Disorientation (DIS): Sample item: "I always feel lost while searching information on the Internet." For this subscale, the students with higher scores mean a lower possibility of disorientation because the item scores had been reversed before summing the total for this subscale. Each item was measured in a 6-point Likert scale ranging from 1 (not like me at all) to 6 (very much like me). Therefore, the total score of the OISSI ranged from 25 to 150. A higher score on the total or each subscale indicates a better overall strategy or sub-strategy. According to Tsai (2009b) , the OISSI demonstrated satisfactory validity and reliability for assessing students' online information searching strategies. The reliability alpha value of the OISSI ranged from 0.64 to 0.88 for each subscale and it was 0.91 for the total scale, which were sufficient for examination. The instrument used in this study is attached in the Appendix.
In addition to the seven sub-scores, according to Tsai (2009b) and Tsai and Tsai (2003) , three domain scores, that is, behavioural, procedural and metacognitive, can also be obtained by using the instrument for examining search strategies at a macro level. The scores in CON and DIS are related to the students' searching behaviours; therefore the CON and DIS sub-scores are merged to the Behavioural domain score. The scores of TE and PS are merged to the Procedural domain score, since these two subscales concern content-general searching approaches. The Metacognitive domain score is merged from the PPT, SMI and EVA sub-scores because these three subscales involved higher-order and content-related reflective skills. As a result, by using the OISSI instrument, this study yielded a total of 10 sub-scores for representing the students' searching strategies, including seven aspect scores (e.g., CON and EVA) and three domain scores (e.g., Behavioural).
Data collection
In the first stage, a survey was conducted in October 2010 in order to collect the subjects' online information searching strategies in different search contexts. A questionnaire including the 25 OISSI items and questions about students' background information (e.g. age, gender and web usage experience) was administered to all subjects. In order to collect students' online information searching strategies in both a learning context and in a daily life context, two search contexts were defined and described in the beginning of the questionnaire as the following: Context A indicates to search information on the Internet for learning, for example, doing homework via an online searching task; Context B indicates to search information on the Internet for entertainment, for example, searching for news of a famous Taiwanese pop singer via the Internet. In the questionnaire, each subject was asked to respond to each OISSI item twice in regarding to the both contexts. Therefore, in spite of the students' background information, this study collected 25 OISSI item scores for context A and 25 OISSI item scores for context B for each subject. All of the background information and OISSI item scores were used for data analyses in this study.
In the second stage, a follow-up interview was conducted in which we focused on the strategies with significant differences found in the two contexts measured by the OISSI. A total of 20 subjects with such a characteristic were selected for interviewing. The question items of the interview focused on the aforementioned OISSI questionnaires (see Appendix) and centred on students' experiences regarding each search strategy. The two researchers who underwent the same training in interviewing conducted semi-structured interviews with the sampled students, exploring any possible reasons for these differences through extended and in-depth questioning. All the interviews were in Chinese and the quotes were translated by the authors.
Data analysis
By calculating from each subject's 25 OISSI item scores for context A (learning context) and context B (daily life context), 10 search strategies sub-scores (seven aspect strategies and three domain strategies) were obtained regarding each context for each subject. To assess the research questions, multiple paired t-tests were used to examine the difference between students' 10 sub-scores of context A and those of context B for all students. Similar multiple paired t-tests were further used to examine the differences within male students and within female students. However, according to Glass and Hopkins (1996) , conducting multiple t-tests would result in a higher possibility of Type I errors, that is, a higher possibility to reject a null hypothesis when it is true. One way to eliminate this error is to adjust the levels of significances used for examining the multiple t-tests by dividing the significant levels by the number of ttests (Glass & Hopkins, 1996) . Therefore, the authors adjusted all levels of significances for the explanations of all t-tests by dividing the values of significant levels by 10 because 10 t-tests were conducted together in this study for the search strategy subscores. That is, the p values for significant levels used in this study would be 0.005, 0.001 and 0.0001 instead of 0.05, 0.01 and 0.001.
Results
This study comprises a two-stage analysis. The first stage presents the results of multiple paired t-tests for examining whether there is any significant difference in the university students' online information searching strategies between context A (for learning) and context B (for daily life). The second stage includes sampling and implementation of qualitative analysis interviews in order to understand the causes of the differences. The following are the results of the analysis.
Differences in online information searching strategies between context A and context B for all students Table 1 summarised the results of the paired t-tests on all subjects' OISSI sub-scores between context A and context B. Overall, after the justifications of significant levels, significant differences were found in Behavioural (p<.0001) and Metacognitive (p<.001) domain scores between contexts A and B. Within the Behavioural domain, significant differences were found in both CON (p<.005) and DIS (p<.0001) aspects between the two contexts. As for the Metacognitive domain, a significant difference was only found in the EVA (p<.001) aspect strategy. Scores of context B were all higher than those of context A in all of the above domains and aspects. Therefore, university students, in general, had significantly better behavioural and metacognitive strategies to search for daily life information than those used to search for learning information through the Internet. When looking into the specific strategies in these domains, it was found that the differences came from students' control, disorientation and evaluation strategies. That is, university students tend to have better control, orientation and evaluation strategies when searching information online for entertainment rather than for learning.
These results also indicated that, in general, university students' online information searching strategies utilised in context B (for daily life) were better than those utilised in context A (for learning), especially in Behavioural and Metacognitive domain strategies. An interesting observation was that all scale or domain means were higher than 4 in spite of the mean being 3.75 for DIS subscale of context A. This significantly low score could suggest that, in general, students might have orientation problems while information searching on the Internet for learning but not for daily life. 
Differences in online information searching strategies between context A and context B for male students
In order to examine if the above significant difference came from male students, this study analysed paired t-tests for male students (Table 2 ). Table 2 showed that, for university male students, there were significant differences in the Behavioural (p<.0001) and DIS (p<.0001) scores between context A and context B. The significant negative t values indicated that the mean scores for context A were significantly smaller than those for context B. This finding suggested that male students had significantly better behavioural domain strategies used in context B (for daily life) than those used in context A (for learning), particularly in the disorientation aspect strategy. In other words, the university male students tended to get lost more often while searching for learning than searching for daily life information.
Differences in online information searching strategies between context A and context B for female students
The results of the paired t-tests for female students are given in Table 3 . It was noticed that significant differences were found not only in the sub-scores of the Behavioural domain but also in one of the Metacognitive domain. It is clear that the significant difference of the Meta-cognitive domain resulted from the EVA (p<.005) score. As for the significance of the behavioural domain, the major contribution was due mainly to the CON (p<.005) score. The significant negative t values also indicated that the mean scores for context A were significantly smaller than the corresponding mean scores for context B. These results indicated that female students had better behavioural strategies, especially the control strategy, used for context B (for daily life) than those used for context A (for learning). At the same time, the female students had a significantly better evaluation strategy for evaluating online daily life information than for learning. In summary, both male and female university students showed significant better behavioural domain strategies utilised in context B (for daily life) than those utilised in context A (for learning). However, in the behavioural domain, male students showed differences in the disorientation aspect while female students displayed difference in the control aspect. No significant difference was found in either male or female university students' procedural domain strategies for online searching between the two contexts. As for the meta-cognitive domain strategies, only the female students had a significantly better strategy in evaluating online information for context B (for daily life) than that for context A (for learning). All of the above may suggest that search context could play different roles in different dimensions of the online information searching strategies between male and female students.
Interview analysis of differences of online information searching strategies between context A and context B
Following upon the above quantitative analysis findings, this study continued with a second-stage qualitative interview analysis on the significant differences found in the strategies (i.e., behavioural and metacognitive strategies) to learn more about the causes of the differences. The researchers sampled and interviewed 20 students from the initial trial individuals. The following is the compilation of the analysis done on the interviews, citing students' interview transcripts to verify the differences found.
First, in the control aspect of the behavioural strategies, the students indicated in the interviews that it was harder to search for information in context A (for learning), because when searching for the more complex study-oriented information, students often suffered from retardation in thinking and control aspect, making the search more difficult. Daily life information is usually on life-related issues, it is abundant and easier to search for, and therefore displays a better control aspect. The following are excerpts from the interviews.
#s003: I tend to be slow at learning context and encounter problems easily because I find the (study related) content of the work or the work itself difficult.
#s020: Because it's… it's just easier to find daily life information…If you try to find something more in-depth for the study, it's more difficult, a lot more difficult! Because ... because it's (daily life information) what everybody often encounters, that is, there is more relevant information.
In the disorientation aspect of the behavioural strategies, the students expressed that searching study-oriented information often caused tension and stress, as well as disorientation or the tendency to forget the main search gist when facing unspecific instruction for the task. Daily life information searching was motivated by students' eagerness to solve problems, so it was relaxing, and thus minimising the disorientation problems. The following are some excerpts from the interviews. #s020: Emotion-wise, yeah, I get nervous, then I forget (the search gist or direction.)
In the evaluation aspect of the metacognitive strategies, the students indicated that when searching for study-related information, merely finding an answer was good enough; on the other hand, when searching for daily life information, they wanted to understand more and do a more in-depth evaluation.
#s010: It's always more motivating searching for daily life information, because I care more about it. But when searching for study-based information, I won't go the extra mile for it! #s017: Because…let's say I want to buy something for daily use, I would (do Internet search to) learn more about it, finding more on what product it is. But if it is studyrelated, I might not be so ... so enthusiastic about it.
The analysis of these interviews provided us with more understanding on why the students showed better performance on the above mentioned aspects (i.e., control, disorientation, evaluation) of daily life information searching compared with the study-specified situation.
Discussion
Based on the above results, this study suggests that university students in general tended to perceive better online searching strategies for daily life than for learning topics. The major differences were shown in behavioural and metacognitive domain strategies, including orientation perception, systematic control and information evaluation strategies. However, no significant differences were found in procedural domain strategies. This suggested that procedural domain strategies could be contextneutral, while behavioural and metacognitive domain strategies could be contextdependent, i.e. depending on students' prior knowledge and experiences relating to a specific search context or topic. According to the interview results, this study further verified that control retardation, anxiety and disorientation often occurred when students were confronted with difficult tasks, limited motivation and instructional confusion while searching for study-related information. Better control and in-depth evaluation strategies shown in their daily life information search were due mainly to online information availability, students' high level of motivation, and related experience. This result is similar to recent findings that fundamental searching strategies were enough for well-structured problem solving; however, a training on advanced searching strategies is required for ill-structured problem solving (Laxman, 2010) . In addition, everyday enquiries are usually in more familiar topics, and with simpler tools, like Google. Learning enquiries, however, involves less familiar concepts, and with more complex tools, for example ProQuest. Therefore, it is reasonable to see such a result. Another possible reason for this finding may be due to an interaction with students' insufficient self-efficacy toward online learning (Tsai, 2009a) ; however, a further examination is needed to explain this possibility.
In response to these findings, we suggest that when teachers implement online information searching activities, the learning tasks can assimilate interesting topics designed from a variety of life experiences and data. We also suggest that teachers clearly define the task assigned and give students ample time for information collection, avoiding anxiety caused by time limits. In addition, teachers are also encouraged to incorporate online problem-solving activities with the proposed task to encourage dialogical or multi-voiced argumentation (Driver, Newton & Osborne, 2000) , thus promoting more in-depth evaluation on the information. Through mutual support and collaborative interaction, students are expected to be relieved from the pressure caused by unaided information searching and disorientation. Meanwhile, teachers may also consider applying role-playing or problem solving strategies to improve learning motivation. Role-playing method allows students to play a variety of specific roles, which aims to simulate daily life scenarios, helping students gain more experience from daily life information search contexts. Prior studies have found that such teaching methods can help improve students' motivation (Wishart et al., 2007) , communication skills and team decision-making capacity (Bos & Shami, 2006; Chien et al., 2003; Pata & Lehtinen, 2005) . A recent study (Laxman, 2009 ) has attempted to document the Internet information search proficiencies for Singapore students, to emphasise the importance of information literacy skills within school curriculum. Future research can conduct more in-depth analysis on students' information searching behaviours when employing the above mentioned teaching strategies.
Another conclusion from this study is that there might be an effect of the interaction between search context and gender on students' online searching strategies. Based on the above results, when the search strategies were examined between contexts separately by gender, the significant difference in the metacognitive domain strategies was found only within the female students, and this difference came mainly from their evaluation strategies. This indicated that university female students might be more readily influenced by contexts than male students when they search and evaluate information through the Internet. Although several studies have examined gender differences in online usage or search strategies (Large, Beheshti & Rahman, 2002; Liang & Tsai, 2009; Roy & Chi, 2003; Tsai, 2009b; Tsai & Tsai, 2010) , little research has been reported regarding the relationships between gender, metacognitive strategies and online information evaluation. Therefore, future research should also examine the factors influencing students' metacognitive strategies for online information searching, for example, prior domain knowledge and personal epistemological beliefs.
Recently, Tsai, Hsu & Tsai (2012) examined and discussed students' online information searching strategies from both implicit and explicit perspectives. Implicit strategies indicate students' cognitive strategies which are implicitly utilised by individuals during online searching and can be reflected by self-reported survey, interviews or think-aloud protocols (Tsai, 2009b; Tsai & Tsai, 2003) . Explicit strategies refer to students' behavioural strategies which are explicitly exhibited in individual searching actions and can be observed by screen-captured videos or log-files (e.g., Hwang, Tsai, Tsai & Tseng, 2008; Lin & Tsai, 2007; Tsai & Tsai, 2003) . The present study used selfreported surveys and interviews to examine students' implicit strategies for two different search contexts. Future studies could combine both implicit and explicit approaches to better understand students' online inquiry process. Meanwhile, recent studies have begun to use new research tools such as eye-trackers to explore deeply students' visual attentions and implicit cognitive strategies utilised in digital learning environments (e.g., Tsai, Hou, Lai, Liu & Yang, 2012) . Therefore, future studies are also suggested using eye-tracking techniques to investigate students' implicit strategies for online search. Also, progressive sequential analysis (Hou, 2010) could be used to better understand the sequential patterns of students' online searching behaviours.
